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(57)Abstract: 

PROBLEM TO BE SOLVED: To control a fuel injection timing by 
measuring a valve opening timing in each cylinder without installing a lift 
sensor in each cylinder concerning a control method for a fuel injection 
time of an internal combustion engine and its device. 

SOLUTION: A timing toe when the pressure value of a pressure sensor !vi ~~ n 

provided on a common rail decreases after an injection from an injector is 
detected, and the propagation time PttD of a pressure wave from an 
injection nozzle to the common rail is made to retroact to the timing toe 
to compute the start timing tos of actual fuel injection, and a difference 
between the start timing tos of actual fuel injection and the target value 
to of the injection start time is stored, and the target injection timing in 
the case of next injection is corrected by this stored value. 



ITS 



V>} 



i 



, I 

LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



09) B*m&ftFr (JP) 02) Jffl Jj^ =^ Q $g (A) (lD^WaiB^glS^ 

^^10-47137 

(43) &gS B sfmo*? (1998) 2 £ 17 B 



(51) IntCL 6 








f i tm^mm 


F0 2D 


41/14 


3 3 0 




F0 2D 41/14 3 3 OB 




41/40 




9523-3G 


41/40 E 


F02M 


47/02 






F0 2M 47/02 




55/02 


3 5 0 




55/02 3 5 0 Z 




65/00 


3 0 1 




65/00 3 0 1 A 
^fifflt* *8fsfc 4 OL (± 6 S) 


(2i>aiH## 


«pS¥8 - 206114 




(71)fflSA 000004695 












(22)ffiSH 




¥^8^(1996) 8 £ 5H 


g»sisj«irra£^«i4§% 










(72)»W& ®*[h ftffi 










»^®Sr&T^ft»TS«14#» «c5fc& 




















azmmm mi n\9 

































(54) HMogft] rt«S«tM©«S^«ai^r»3fW«*«2itms 



(57) [£*b] 

fir? r fctrBttfci-*. 

Kit. fcfcltiU :»«IIt.« lc$tLT4tNy^^& 




1 

»S*M»l^n#a8 4 JtMeJIB&ftttMttMFffl 4 ©Hie 
o fc^«t»S3*6»#»)1ffiiEiSS- * ft . &$H**t M ten* 

»*t©e att»ffi*>*in«r«MM-5 r. 4 tc «t >9 5 - 

ffl $ H 5 :: i 4 1" 5 4*« 4 1" S »*£ 1 fcfc«© 

rt*R»B8«)«M5Ml«i*J««l»*&. 20 
[W*f4] JPffiWSrSffi-Sa^vu-^t, 
- © a * y ©J»»«it*&rtJI8«B8c Affile 

4, 

suie a^yu-;^ IcES £ ft, Huie^^vi^ — /n*3 © 

fuEng&f/ X/i/©*4tii#ffl*»J»i-5««(t**:m*i- 
3«M*flr-»*±lHllSi, 30 
# * HI * L T ^ ?> lffllEJE * -fe > U- T*& U $ ft 

t lc i "9 © M MM & » JH" a 4 . 

flft8E'Jt»fi*5E4lBlK*»e>0"ftW«-S-fcJ:5*i*M«r^ 

fflojK9tt^XIRn*ftMMtti«»l«>8k||||[^oil«:C1t 

mriEEtt £ n fcsn- i o t &0 ©tit icia it 5 ft * 

fit L/irt«S«iarottSlWt*f«P}l8«d»3S«. 
[0001] 

4*t£ g SbWHf* —if /H«B8«f(75i*i«S«BB(0«R«i«it«f 
[0 0 0 2] 



0-47137 

2 

ffllCOV ^TltMlHie^ 4 4 i "9 4 5 y . 

|ftfrfB*»]£^ y yj: *o Wi^ L, r ©lift 

5 0 4 ~b*K << 9<om*<n&Wi^W%'M<Uz 

*a*«S«6fl5»i«:tfto*St>©*»bi*ix-r< 5. *©fc 
ft, #5K#* Lfc*), H*#* 

t < o fc -f *5-t4i# fc o fc, 
[0 0 0 3] -t - T\ 1 - 5 2 5 7 0 -§-<&flT* 

Mc!)7h (gig) -fe>"*£l3:!t, !l7Fty*oia^ 

[0 0 0 4] | 
lBH##fctJ:5 2:1-aHW] #M¥i-5 2 5 7 0 

» icKflli- 5 T 5 r. t (c i 5 a ^ h roil ± \±± # v \ 
[0 0 0 5] zcfcgm-fcv-frft&ittljg ' 

[0 0 0 6] 

[sSM^ft?*i-Sfc»ro#g] 4 0>3B9Hcfc' 

[0 0 0 7] flt*ig 2 w?gPJ(c J: "5 effing ?r@T96ro» 

1 5, W*9 3 ©|gBJ Id J: t) fi*«#W SrSIMi- 2> - 1 \z 
H 0 PI#IBaic«*?fei*e»*IIB*rjElfcKiElii-6 1 4 

[0 0 0 8] 

M*.tf4*ll«r-f--tf/u«B8ro«-j!tfBlcl!k«te>n5fl:-¥- 
MiSClH-f > ^ ^ T'fo •? . iSEftif 2 JCt o X 
3^>u-yU3l'^S$tL5 0 a^yu-yi, 3 

$ n , mm 9 > ^ 5 (Ojsiui -^ => * > i — 



-5 



3 

[0 0 0 9] 6 14 VV*. V 9 1 (O^ifcOfc ftCOffiWlel 

>f" 7 14 => * y 3 ft IC?E« $ tl Wff 7} 

^E^^ltC/cff-^liSiJ^lHlSSe^^^HSo &Sico4 
-fe vU- 7 i o x^tts $ tt£ * y 3 ft oM± 

[0 0 10] ^J^@SS6^l4iI^|-fe^-9-7(CJnx.3:>v> 
y<75^7y^fiCD^!l^{4 3 0° 5.T>*720 ° &<Dm&fi& 

W1-5iry^4 9/*5Affiiryih9#&igE$*U Zii 20 

[001 l ] 13 2 li-r ^ * l cof¥J«*fi£Sr^-r„ 

0<a5fc$8l-H5£$ixfc=- KVV-jKf-f 1 2 
Vxt'-x Hi, K/U^-r-f l 2<0=— FVWL12 

y*y^l OO^vyK^ h^TLlO-lrtirJiTjfSilSS 30 
iCft^SftSn-^y Kf* h>2 0 

wfdiffijcsi^^ix^y w>f K2 2 yi/y-f K22 

(-*f|plEfla$tt7tT— 7^^TlfP2 4 ' Sr-ftKSfifc 
U ^-^y^l 0W?Ll0-2rtSr±T^«)i^l-^^ 
24t> 2 4 & y w K 2 2 ^<bgf 

JE^fc^y-fe^-f •Sfcftfr*)^ 4 ' h^il^ 
itrofeto/^^ny K2 6 SrAH1-6=- 

1 2(4-- FVWL3 O&JKJSU -£CDTi$l4yX 40 
A>-y- h 3 2 U 7 XVw-y— F32 14-— K^/ifx 
l 2«Tiffitny 4 ^T'@U ? T^-5„ =•— H>x 
7" II V{f 1 8 14-— 1 6 Sr^cDTS&A 5 / XyU->- b 
3 2iC^-T6i e>!C^LT^-5„ KA-7L3 014 
**>±SS*t=- hvu l 6 ni^(nmiL-X%<nmw^^ 
TlMl4 0?rMLTv^„ $*tfg^4 0<oM± 
73(4=- K/H 6 Sr^yy y^l 8!C#tLT y 7 h-tirL 
ft57j£M£1-£o =— K/U?L3 0(4=- K^*7-f i 
2, x^x^yxt'— ^ i 4MA-)-yyyi OfcfrL 



#i¥l 0-47137 

4 

iMK4 214 = * ^3A^ffi05niifE<75fflJiedl ; 2 . 

[00 12] =-K/H6t»|PlLfc3vyK^h> 
2 0©±Sl-flJ^^4 4^J?)c$n, w«ftiJW^4 4l4 
«•} 4 6$rtf LT»EIMF2i::«tti!F*i.*. '^*J>1f 

1 0 (CAM $ Jx*SI»#- F48 f*Tflld<M*4E 4 4|: , 
HpSKx ±«ttfH»# 2 4 ©T«©#SB 2 4 ' icttA 

LT^5„ X/!) ^^2 8(CJ:oT*iJ«#2 4i±mfflX 
- h 4 8 £P^!$H-5 J: 5 tl, «IJP# 2 4 (7)#5I5 

2 4 " commwmzixzi&izm 5 0 h 4 8 

A>Pi«I0lt*iX-CV^. ro16JES5 OI4fiEilK5 2 

[0013] yu/'f F2 2tf~fflM£ tltzikmX'lt* 7° 
y >i/2 8tt*J«#2 4 4rLTTI***, -&W#^2 
4" ^$W^K-h4 8SrH«1-5. KBEE1f2W 
KJ±^(4SEaS§4 2^^LT^ffl^4 OICigA^ 

fcttttftMJtf- F48 Sr^LTfljiJ»^4 4 IcWXSil, 1 
3?VF fx Fy 2 0Sr^LT=-K/H 6 £M#tt§£ 
1-5. Lfc^oT, JSJEMSSKiiSW^tH^tli 1 
tB&Six; fe^X7*y y^l 8ld4oX=- HVH 614 i 

[0 0 14] y U/f K2 2A«Bbfll*nst» T-^^ 
=.7 2 4 ' l4X7"y ^^2 8(CgtLT±#^fiE$n, M 
»#2 4©#ffi2 4M4MW#-b4 8 J:"!) !J7 h$ ' 
Jx» *J»^4 4*>bKtS»*«(SffEtt c «(c:tfeit5. -£Z>fc 
ft. M«4 4fc*»t5=-K^H 6?rTI^-ti:Lft?)/j' 
1411* 0 , MM4iRSk4 0«Eiaot=- K/u l 6 . 
(4X7"y ^^1 8(CfitLT'</U7*->- h32i*)U7h 
Six. yX>u3 4J;0«S^<75»»tiSSn5. 

[0 0 15] ^^>U-^3<DW\^S.tHt^ >>sz.9 9 

(*) o /±^Hryf-7lw4oT^tliSix5='*yu l 

-;U3(75EE7j|^T(4'i'>-v : ^y ^ 1 <Dffl#mii (—— K 

6 coy 7 Mffite) ©B^^tjji^-ty^?!^^ 

ii s effi1-5*T-c08#F R 1f£(tiIM1-5o -coilJP^fflA t. 

» (4-is:(-i2i : s («n:as&4 2, isjiiat^ sv=' 

Six. ftS l , giE?*t4{S^E. fflUg (let) co5:' 

(nffl) lc^l4T^60St(c4oT*ft?)r t:»«t?S5. 
[0 0 16] 

[fnl . 

. 1 . / T /• 1 gj C ' N 

t o = E a . =./ ( +— J. 

[0 0 17] v : JftttttK. k : fMSlKfift. 1 

g : a^WSn^gT'fcS. ^f^, A t (45ll«^fc^T5l 
»^i^T*ft5rt t)^T*6T?*>5. EP^bv a^E-VU-- 1 
/u3i73Eyj(^T^a#,SA^ 3 A t. fc* ( 4 B# [8] $r 3B 'fx * -fr -5 



5 

Z t \Z «fc <0 aH«0*W«F»IS:lE8i-4 1 t ^T't 5. CI 

10 0 18] ftK, ft5iJ / #[E]IS4tC < t5»i , IW^itllCo 
1^X03, I2I4<07P— ^-r— h tlH5co^^f 5;>^H 

^1x5. *-ry7*100 5^ 10 

t, liOO K^ftS. PNf(;:;*xy7"l02 T*f;iMS2$l 
5^^5*4iJ8iJ$ti, Xxy7*l04 

"Ty 7*106 Ttt!B4jRlBwi»JW«il^W 5 v?b^m\ 
*J* *x5 0 

[0019] *x y 7*100 -c» 1 ««<0jfclSHMt*** 20 

^^^tfijK)r$nfctti4, ^.xy7°io8 m 

**«WftQ<0**ASfTton.5. J3*P(7> J; 5 fc«B8iaiEft 
iov-^ M-«««*^y7°) a*fc»K xr-y7"i08 

[0 0 2 0] y 7*110 T'(i»ftW^ifeBf» (-f ^v?3i 

? * i K/w l 6 nmfttHMfl&k) vnWM t . © 

t»vy^ MttHttl^n-T' y7°) tfRttbft, *=f y 

7*110 TJ±-tWkt©«BBlHHE|fci:*ffif©fl[t»-r5* 
[0 0 2 1] *xy7*112 TliZ7y 7*110 Ti&IS^Jl. 

3&-C720 " mF) wmi^ttT-OPtftlcfc^T, 

u- ^ 3 wE73P*Ti (5 JES ^^fWWWl©^ 

Wfltt. tBglt. tomX'hi> (0 4<7)*7 1 y"7*15 40 

0). 

[0 0 2 2] J^y 7*114 T'li^xy 7*112 T'gr'l]£*l 

>v>o: y * i tnmmm^nffltemm t . ro^5r^i-. 
bp*,, -r>s>*** i«osE«ifi**sm-Ci6»p>*iJsiic=- 

K/u l 6 A* U 7 h 4 T-(±*J'## 2 4 A* y 7 h 

lxAS=- K/w 1 6 icC^fcixS t^a-awKif^lcff 3 
»«*«]## 9. HMttHt. KBWttttnttttJiiit. 
A^lWB#R3At f (12 5 »(*))Sr3|l^fcfflt LTHtb 50 



#M¥l 0-4 7 1 3 7 j 

6 • 

Six* a. Atr (DfiSliHWiiST 1 ^ hfcJ: 

[0 0 2 3] *-ry 7*116 9 ICOmWiit^r 

A^7t/«C6B#^lJt. (0»tii^^i- o 10B»JHt. f±>f 

* 1 A'/J-^t^CS^J t, frh^-T y 7*108 T* ! 

gtB£*x-5. *ry7*118 W>-v?x? * 1 ommt 
■%<F>Jr^m\ t . &t>';*-7H*£iJ t . tfMff BIS 6 {cgSttt 

Iff^tyH, 4Mt, opJjfelcioT^^v'i^^ 1 
wffiEMf-^^t-rs (115 (75(b) #bb) 
[0 0 2 4] *XS> 7*120 rtSSl SCtt (7501 WiC<t 5 at 
^W-/l/3(7)IE7J^a»^T(OM^» t, OStti, ^ 
xs/7*122 f±^TB#»t, ©ItmSr^-f (0 5 <7) (<»)). 
0 5 <7>C*) l4=>^-vu-^3CD/E71^{t:^^L, fliJiEL , 
fc=t 5Jc«*WM*©BH*a»b«rE*k:J:oT**5BE^ i 

im\zmi-z>«$mb tt ©I* ((*) ot.i (cj.+:^<75i^. ■ 

TA'E^ixS. ^-r y 7*120, 122T'ttr.<DH73«DP$T0# 

&©SSfcB#raS&ffl t« ~t. A*^$n-5 C ^xs/7* 
124 -CttlWBt. . t. AS-fey BP*>. SKDIs] 

S§6l±0*L^^i:t^u-^^^$r^, ^ijt« A'PJ* 

OFCOX ?\Z±y h t, B#at. AS*3i:-5:«D7 
y^FSrDiry h-T5= ftot, 77 ^F(D«Silc: i-o 
TJBlftl«©»(t*t«©3*>'U-/i'JE^I*T«tilfflWHc 
fo 5 *»§A»©*U9JAS t ft So 

[0 0 2 5] 0 3 (D^7 1 y7'102, 104, 106 X'itl^fl \ 
%^\2, 3, 4(7?ifittSI|?^-1' $ >?t#m£)Xltk% 
rotoSJi-tiX^H^-fy 7*108 -124 <75«iatPJ«T?fc 

Rlf«»*»ftO«MiP«:fi5w tA'T-#5„ tit. -tn 

[0 0 2 6] B4HflEa»T<B»a&tf-tftKtt-5*B» 
'IWHfSyw^iEffiiDA t(DgEaj?r>T>1-. wW/u-^y(± 
3fse©«*miHHIS C^J^Ii 0. IS !)#§) fc^tT$n-5 
tifY&mV&W-fsb-tZ. ^7 1 y7*l40 "CJAJBlft 

tt ©**ta© 3 ^ ^ 3 wrE7]^T^m^raA^A=> 

<7)WgiJAStTfc>ix5o *<Vtztb, 0 3co^T-y7*l2O -12 ! 
4 ICj:oTSS^$tl5 7 7^F=lA^A^A'*lJ8iJ$n 
5. ^ 1 ^tt(7)cllta(733^> 3 <75j±7l|5%T^ai 
JWra-C*)* (F=l) i:(73«Wr(7)lS^I4, ^^y7142 

BrA'Six, E*l»'K«5*iai*5t5*rfftoiiTi^iV^»fi-l± 
x^i/7'143 Icii^A, E75ir>"^7ICJ;^)3^>u-^ 
EE^jW^aifitFASP, (-©''JiZiSnSo ^.7 i y7°144 X" 
l±^0<OflE;j©tfeWttP. A^Mia (0.15 !)#fiu) WEE 
/lO&tUffiPi-i «t 0/hSV^A^A^JSiJ$tL?) c P 1 < 



I 



(5) 



ftm¥-l 0-47137 



8 



Pm r-^^ii-fyi/i?!? l comma, z^t^ 
u - iv 3 »t a<* fee - o x v * & v > t flsu l ; 7, 

T y 7*145 Kit*, Pi-, &p, (CjioTlEfrU ^<£> 
Pi-, ©filiftHI (BP*> 0.15 (CXr-y7 e 144 

[0 0 2 7] *xy7*144 "CPi <Ph itfWrl*, 
^>yx^ 1 roPlWl^J; 5iiE$W:3 : e>'U-/i'3 

-^>-&il5£T-^?£:£L/-- r tSr^-f. rot #ti^ 
7*146 icii^ toifro^'f? «ftfti|El&6£:A 
tl^n^RI^L^v^y-yV^-f^^) roffit^s toe 
t-Atvbn-So t«c eoffil*HI5CD(5) icfc^Ta* 

BS£lCtg31-S. fc|C*T3'7 r 148 Kit*, ^yi/- 
-»KOJE*l*TBB«^at- Hit. *3l#*bfct© 

t- £LT3?W£;h-5. BP*>, A to (2, -fy-^^^ 
1 roH#MJ*A»6>E^-fc^ 7 IdBE^jRAJeif 

i&tirMb Ltffig-t5^i:dSf#5roT-fe5„ xxs/7* 
150 -Cttzroi 5l-ffia*ixfcHRS©0B*fe«#*Ot- 
«B8@(B»^A«fJ-J:0at**^5 (El 3 ©* r s/7*l0 

Hit, tzti. zfttefrmom i *«©»ttfc*iv* 

T, El 3 <73Xx J/ 7*112' id^T, @gs"8&f$»l t. © 

10 0 2 8] *x-.y 7*152 T'li^ 2 MiS<D>tWl- J; ?. = 
•=E-yu— /uro/E^^T^tB^ra^, xx-y 7*154 till 
3 affironfMK <t 5 =" * y w— /i>©ff^j^T^I±!»]W 
*\ y 7*1 56 Tltm4^fi5roitS*lcJ;53*>U'-* 



SftfcirSli, -tft-fft, % \ %W\0*t y 7*142 -15 

vitnttWflttjEftA t„ ©jra^tT*>n» »2 % 

IS 3, m4^Mi(D•?r^^•? ^ i^t'-o^^Ti^[e]©' l ft^|It3V^T 
[0 0 2 9] IS 5 <?> (-) KfeVT, llli-fyyi^ 

l^ibroni^idism^^tit^co^ft;, mnamm 

3, H4<o#J»fcJ:oTgi5lro*4tBII**^)Wt- 4rB« 

ifwwmsa t. ^ t , 

[nn ei i KZ(o&w<omn*&tomw<r>mv&®f&®-? 

[02] H2(i(ll(OgP^I¥rNB[llT-fo5o 

[B3] B3ttjR#fcjtf/W-? L yi7>7P-x--Y- HT'fo 

20 [04] H4ttE^3|*Ttlta^-x>«)7P-xir- h 
[05] 05fir©^($W^itro^ll!i^^ ?y^lt 

i •••-1' y-yij'^ 

6- ttfflslK 

7- E^-fey-^ 
1 6 •••=■— hVU 

30 3 4-7X^ 



[Ell] 



[02] 



e — n n— s 




v 



^V^i 3' 





(6) 



#mW- 10-4713 





